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DETAILED ACTION 

Oath/Declaration 
Oath/Declaration filed on 1 1/17/03 has been considered. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-5, 13-15, 23-25 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hussein (U.S. Patent No. 6,329,1 18). 

Hussein teaches a method comprising: determining a dry etch rate of a sacrificial, light 
absorbing material(SLAM) (104) and of an interlayer dielectric (ILD) material (103) (see figure 

i); 

comparing the dry etch rate of the ILD material with the dry etch rate of the SLAM (see 
col. 6, lines 13-39); 
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altering (selectivity) the composition of the SLAM to provide a changed dry etch rate for 
the SLAM such that the dry etch rate of the altered SLAM is approximately equal to the dry etch 
rate of the ILD material (see col. 6, lines 12-39). 

Regarding to claim 2. altering (dyed) the composition of the SLAM increases its dry etch 
rate(see col. 6, lines 12-39). 

Regarding to claim 3, altering (selectivity) the composition of the SLAM decreases its 
dry etch rate (see col. 6, lines 30-39). 

Regarding to claim 4, 15, 25, the SLAM comprises a polymer-based material (organic, 
see col. 6, lines 12-39). 

Regarding to claim 5, the SLAM comprises a silicon-based material (SOG, see col. 6, 
lines 12-39). 

* 

Regarding to claim 13. A method comprising: 

selecting a sacrificial, light absorbing material (SLAM), (104) for use with a dielectric 
material in a damascene process (see col. 6, lines 13-27); 

comparing a dry etch rate (selectivity) of the SLAM with a dry etch rate of the dielectric 
material when both are etched at the same time (see col 6, lines 13-27); 

determining whether the etch rate (selectivity) of the SLAM needs to be increased or 
decreased to match the etch rate of the dielectric material (see col. 6, lines 13-27); 

altering (selectivity) the composition of the SLAM to increase or decrease its etch rate 
such that the etch rate (selectivity) of the altered SLAM matches the etch rate of the dielectric 
material (see col. 6, lines 13-27). 
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Regarding to claims 14, 24. The method defined by claim 13, wherein the dielectric 
material is a carbon doped oxide (see col 4, lines 50-54). 

Regarding to claim 23. A method comprising: altering the composition of a SLXM to 
provide a changed dry etch rate for the SLAM such that the changed etch rate of the altered 
SLAM is approximately equal to a dry etch rate of an interlayer dielectric (ILD) 
Material (see col. 6, lines 13-27); 

forming a via opening(107, figure lc) in a layer fabricated from the ILD material; 

filling the via opening with the altered SLAM (104, figure Id); and 

etching a trench approximately centered on the via opening such that the ILD material 
and the SLAM etch at the same rate (see figure lf-lg). 

Claims 1-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Chae et al. (U.S. 
Patent Publication No. 2005/0029229). 

Chae et al. teaches a method comprising: determining a dry etch rate of a sacrificial, light 
absorbing material(SLAM) (104) and of an interlayer dielectric (ILD) material (103) (see 
paragraphs# 23-24); 

comparing the dry etch rate of the ILD material with the dry etch rate of the SLAM (see 
paragraphs# 25); 

altering (selectivity/(dyed sog/sop)) the composition of the SLAM to provide a changed 
dry etch rate for the SLAM such that the dry etch rate of the altered SLAM is approximately 
equal to the dry etch rate of the ILD material (see paragraphs# 23-25). 
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Regarding to claim 2. altering (dyed) the composition of the SLAM increases its dry etch 
rate(see paragraphs# 23). 

Regarding to claim 3, altering the composition of the SLAM decreases its dry etch rate 
(see paragraph# 23). 

Regarding to claim 4, 15, 25, the SLAM comprises a polymer-based material (SOP, see 
paragraph# 24). 

Regarding to claim 5, the SLAM comprises a silicon-based material (SOG, see 
paragraph# 24). 

Regarding to claim 6. the altering of the SLAM comprises the introduction of a halogen 
into the SLAM (see paragraph# 12). 

Regarding to claims 7, 12, 18, the halogen is fluorine (see paragraph# 12). 

Regarding to claims 8, 16, the altering of the SLAM altering a carbon-to-silicon ratio in 
the SLAM (see paragraph# 27). 

Regarding to claim 9, 19, the altering of the SLAM comprises introducing carbon in a 
cyclic, aromatic or cage form into the SLAM (polymer carboxy methyl is an organic chain cyclic 
paragraph# 24). 

Regarding to claim 10, the altering of the SLAM comprises the introduction of a halogen 
into the SLAM (see paragraphs 2). 

Regarding to claim 1 1, the altering of the SLAM comprises introducing carbon in a 
cyclic, aromatic or cage form into the SLAM (see paragraph# 24, organic polymer). 

Regarding to claim 13. A method comprising: 



Application/Control Number: 1 0/7 1 5,956 Page 6 

Art Unit: 2813 

selecting a sacrificial, light absorbing material (SLAM), (104) for use with a dielectric 
material in a damascene process (see paragraph# 23-24); 

comparing a dry etch rate of the SLAM with a dry etch rate of the dielectric material 
when both are etched at the same time (see paragraph# 25); 

determining whether the etch rate of the SLAM needs to be increased or decreased to 
match the etch rate of the dielectric material (see paragraph# 25); 

altering the composition of the SLAM to increase or decrease its etch rate such that the 
etch rate (selectivity) of the altered SLAM matches the etch rate of the dielectric material (see 
paragraph# 23-25). 

Regarding to claims 14, 24. The method defined by claim 13, wherein the dielectric 
material is a carbon doped oxide (103, see paragraph# 23). 

Regarding to claim 17, halogen is added to or removed from the SLAM to increase or 
decrease its etch rate so that it matches the etch rate of the dielectric material so that it matches 
the etch rate of the dielectric material (see paragraphs# 25, 42). 

Regarding to claim 19. carbon in a cyclic, aromatic, or cage form is added to or removed 
from the SLAM to decrease or increase its etch rate so that it matches the etch rate of the 
dielectric material (see paragraphs# 23-25). 

Regarding to claim 20 the SLAM is a siloxane based material (see paragraph# 20). 

Regarding to claim 21, the etch rate of the SLAM is increased or decreased by adding 
fluorine or removing fluorine from the SLAM to match the SLAM etch rate to that of the 
dielectric material (see paragraphs# 12, 25, 42). 



Application/Control Number: 10/715,956 
Art Unit: 2813 



Page 7 



Regarding to claim 22. carbon in a cyclic, aromatic, or cage form is added to or removed 
from the SLAM to decrease or increase its etch rate so that it matches the etch rate of the 
dielectric material (see paragraph# 24-25). 

Regarding to claim 23. A method comprising: altering the composition of a SLXM to 
provide a changed dry etch rate for the SLAM such that the changed etch rate of the altered 
SLAM is approximately equal to a dry etch rate of an interlayer dielectric (ILD) 
Material (see paragraphs# 23-24); 

forming a via opening(107, figure lc) in a layer fabricated from the ILD material; 

filling the via opening with the altered SLAM (104, figure Id); and 

etching a trench approximately centered on the via opening such that the ILD material 
and the SLAM etch at the same rate (see figure If-IH). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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Claims 6-12, 16-22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hussein (U.S. Patent No. 6,329,1 18) as applied to claim 1-5, 13-15, 23-25 in view of Chae et al. 
(U.S. Patent Publication No. 2005/0029229). 

Hussein teaches a method of patterning a damascene structure by using sacrificial light 
absorbing material. However, the reference does not teaches altering of the SLAM comprises 
the introduction of a halogen into the SLAM, the halogen is fluorine the altering of the SLAM 
altering a carbon-to-silicon ratio in the SLAM, the altering of the SLAM comprises introducing 
carbon in a cyclic, aromatic or cage form into the SLAM, the altering of the SLAM comprises 
the introduction of a halogen into the SLAM, halogen is added to or removed from the SLAM to 
increase or decrease its etch rate so that it matches the etch rate of the dielectric material so that 
it matches the etch rate of the dielectric material, the SLAM is a siloxane based material, the etch 
rate of the SLAM is increased or decreased by adding fluorine or removing fluorine from the 
SLAM to match the SLAM etch rate to that of the dielectric material. 

Chae et al. teaches a method of patterning a damascene structure by using sacrificial light 
absorbing material comprising: 

Regarding to claim 6. the altering of the SLAM comprises the introduction of a halogen 
into the SLAM (see paragraph^ 12). 

Regarding to claims 7, 12, 18, the halogen is fluorine (see paragraph# 12). 

Regarding to claims 8, 16, the altering of the SLAM altering a carbon-to-silicon ratio in 
the SLAM (see paragraph# 27). 
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Regarding to claim 9, 19, the altering of the SLAM comprises introducing carbon in a 
cyclic, aromatic or cage form into the SLAM (polymer carboxy methyl is an organic chain cyclic 
paragraph# 24). 

Regarding to claim 10, the altering of the SLAM comprises the introduction of a halogen 
into the SLAM (see paragraphs 2). 

Regarding to claim 1 1, the altering of the SLAM comprises introducing carbon in a 
cyclic, aromatic or cage form into the SLAM (see paragraph# 24, organic polymer). 

Regarding to claim 17, halogen is added to or removed from the SLAM to increase or 
decrease its etch rate so that it matches the etch rate of the dielectric material so that it matches 
the etch rate of the dielectric material (see paragraphs# 25, 42). 

Regarding to claim 19. carbon in a cyclic, aromatic, or cage form is added to or removed 
from the SLAM to decrease or increase its etch rate so that it matches the etch rate of the 
dielectric material (see paragraphs# 23-25). 

Regarding to claim 20, the SLAM is a siloxane based material (see paragraph^ 20). 

Regarding to claim 21, the etch rate of the SLAM is increased or decreased by adding 
fluorine or removing fluorine from the SLAM to match the SLAM etch rate to that of the 
dielectric material (see paragraphs# 12, 25, 42). 

Regarding to claim 22. carbon in a cyclic, aromatic, or cage form is added to or removed 
from the SLAM to decrease or increase its etch rate so that it matches the etch rate of the 
dielectric material (see paragraph# 24-25). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would patterning a damascene structure by using sacrificial 
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light absorbing material to altering of the SLAM comprises the introduction of a halogen into the 
SLAM, the halogen is fluorine the altering of the SLAM altering a carbon-to-silicon ratio in the 
SLAM, the altering of the SLAM comprises introducing carbon in a cyclic, aromatic or cage 
form into the SLAM, the altering of the SLAM comprises the introduction of a halogen into the 
SLAM, halogen is added to or removed from the SLAM to increase or decrease its etch rate so 
that it matches the etch rate of the dielectric material so that it matches the etch rate of the 
dielectric material, the SLAM is a siloxane based material, the etch rate of the SLAM is 
increased or decreased by adding fluorine or removing fluorine from the SLAM to match the 
SLAM etch rate to that of the dielectric material in process of Hussein et al. as taught by Chae et 
al. because the process would eliminate defect and capability to control the etching feature 
profile. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone number for 
this Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956 (See 
MPEP 203.08) 
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